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(57) Abstract 

PROBLEM TO BE SOLVED: To improve the productivity of 
an encoder by making possible the use of the same 
encoder in various motors, without replacing the encoder 
itself or the board thereof. 

SOLUTION: A required position detecting signal is 
obtained, even of a pole detecting magnet 2b is replaced 
by one having different number of poles v^out altering 
the arrangement of magnetic detection elements 3, 4 and 
5, by performing a specified signal operation with 
respect to the detected signal from the pole detecting 
magnet 2b through a detection signal sv^hing circuit 1 1 . 
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m^SimiS^ (3, 4, 5) ogag&fi 

h (2 b) ^^mLT^V>r4j. ^®1ti±iffi-^i5^*-^2/ h 
(2 b) ;6^b#^tiS«ltiifB-^l->^tr«^ai^f^^#lH] 

(11) Kxy)^'^(Dm^'^Yf^mi-:ztK^<yX. 
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[If^^l] "^-^ (2) Omm-rif^^yV (2a) 
«• (2b) ^L<\t±^d,mm'^^^fyY (2 a) 

LT^^(^i^ffi^T- (3, 4, 5) m^(o&.m\^im 

U ^^«lttl*^ (3, 4, 5) (0^n-t*tt;a^b1S»^0 

fig«^ffift^Srfcti*i-'5^>=i-:5^Se (1) 
ttift-i-co&*a$r. ±fBSiS:<olttll*^ (3, 4, 5) (O 

mm&st. mm-^^^yv (2 a) <D^@isci<^Ki#^ 
{zfi^.cx^m'^m^mmm^'^m^^ (n) ^fi^fc 

[if 2 ] gf *^ 1 fB«<^^^^3'-iJ^gSI-*5V> 

^mm^mm^ d d «»<^«itii9R^ (3, 

4, 5) OES^e$r^o^^j|ii^too. m^^Ji^^ 

(2a) . x}tmmi<Lm^i^^nu (2b) 

ftLT^V^/ci:^^^. ±ia1g^(^:fetti^^ (3, 4, 

[ff*^3] (2) (DmW}'^^^y\^ (2a) 

U (2 b) ^L<l^|gib'^i5^'^y h (2 a) {c^rSjLT 

■ ^ifcc^^w^i^ (3, 4, 5) ^m^(oi<Lm\^^wi-^ 
tti>\c^ (3, 4, 5) t^hmcm^<o 

mmm^^T^U (13a) (±SD) t 

Lx^mz.mm^^=^>^-^*^^M (i) i-*5v^t. 

±IB^Si3ft-^ (±SD) ^ai;i>b^;ibi^^BfT^<^ 
bttfcrt ^l^lilL. ^ibm^ (±SD) Oi^ltf^±^ 

mn^ (SDSTOP) ^m^^miBW±w^^mn 

(2 1) 

^(Dmim±w^^m^ (2 d ;i^f)?git^n^)5^{t# 

ihM^ff-^ (SDSTOP) ^;l^-:5V^■C. B>II5i2l^t&e 

(13a) Sril^^lliiK^t-^ 19 #x.S5ift^?±^*M 
S^P (2 0) 

(1 3 b) ts 

(3, 4, 5) (Dmm^W:^t(D^ 

^Wt^^Loo, ailiS:;65^?^j:5lgSco^->^ (2) o 

^n^*tiiJ:mttcigs«i^iJ'*-*s' h (2a) . xu.mm 
itm^ihmm^ (2 b) ^^mtx^v^fcttic, ±e 

^t^(^1tLB^^ (3, 4, 5) i)^h'i%^tl^&.mikmin 

m^-^n^^o^^Lfc^Mm^-mmmn (id 

±.W.^mU (13 b) SriiLT^#bnycWt£^-^ 

(2) (Dmm^^m\^^^^^x. n 
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1) m-r^^-^ (2) (c^-g^LfcBff^c^^^f^ 

[iS^^4] IS*3;i3ia^(0^fcO^-i5^ (2) 

(1 1) m^<om\^mi' o, 4, s) :5>6>o^ai 

{I-^cov>-fn;6-^^$S^-fr:5^^-^^->5^ (lie) 
^^*^LTm;^-r^7'-i5^irV:^'i5' (11a, lib) 
[fi*^6l lS*«3fE«(^n:^/=i'-^igg (1) (C 

ii{fff±^*^^tti$i5 (2 1) mnn d 3 a) 

ot±i;^^®ift^ (±SD) $r^^^^>5r-L. ^mm& 

fi^ (±SD) (Dp]ff-^;ii^'^^^3?.tln— (^p)— l/^7K7) 
ft-^i:/i:orci:^{ci^{Hfji:^*{i^ (SDSTOP) 
^^ir^t^m^^ (3 1) S:«^TVN^>;iirSri|^®i^ 

20 5^>^=J^^^@o 

(2 0) mim±^^^^u 

(2 1) d^f>03^ftff±^^m-^ (SDSTOP) 
ttr. -P?±ji^fi^ (TXEN) ^mmU (13a) 

^L. ±iai^ft^ (13a) :fy^ib(Dn^timW}m^ (±s 
mt'rmr)i2<^mmmm (20 c) ^^ii^Tv^2)r^: 

^#IH12S^®)^^ (2 0) ^-tJ' (2) 

^(ommi^^n^^mi'^^^mm^ (20 f) 
^^istii^i^ (20 f) \c:idi,i^^^m^m^. ^e-^ 

. m^ms] m^^3m^<D=^>=^-r^m (d 

i^ffi^^ (3, 4, 5) ;^i-^(?Dm:^ff^ (ED) m 
40 #iE]K^Ki¥^ (2 0) :^^ib<o^mmm^jmmit^ 

(TXD) 5ilftg5 (13a) \c\h:b't 

^^^iBf-:^m^^^ (19) ^^X.TV^^i: 

^^iHiis^Ki^^ (2 0) \x ±mmtf-^m^^^ 

(19) iJ:^i9#x:Sli1fSrtT^-^^)^^^^*fi^ (TX 
DSEL) ^^i^^mmi:^LX\^^Zt^^Witi-^ 

5^<t^B (13a) tgft^R (13b) t^s m-^<y^ 
50 -v(0h7>i^-^<l^iC^ttfcr^^itt®^1-5^V=J 
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^K3:>=i-i5'*ga (1) (Dmmu da a) 
^n^^fjm^ (±SD) ^mmin^t\.x^iLL%^^ 

^g|S;6-^>Hi*i-«)^§i^S<i^MKe (3 4) Srffi 10 

1 3 ] 11*3® 1 2 lEaO^: V=i-^'gg(0«| 

^^iiSft^jM^s (3 4) tt. :^y=i-ymm\H(om 

(13a) A^b^-^bn^)!!!!!!!-^ (±SD) Sr3S 

So 

1 4 ) ft 1 1 rz-^ggOfil 20 

^^i^Sfi®Jffll§g® (3 4) tt. ^-d^ (2) 

«ns^^^v^-i5^*i^® (1) \^^^^mmmmm'^y' 

[if*^i 5] m^mi 2SB«o:x:^=i->j^ggo«i 
^#iiSfi^JtfliSg (3 4) ?Kffiffi$B(o^?)#xd5 

L/C ^ t ^$1^1- 6 ^JtB]:7-p 7 A ^^i ;t T V ^ 5 r 

t t 5 :3: =r - ^^S(0«| ttilf-^^^^go 30 

[IS*«16l 2|E«(D«^tti^^ (3, 4, 

[0 0 0 1] 

[0 0 0 21 

^■ript-^ fi?ilx«^7v'i^;^^-^4 1 t*J®§gS4 

^-^4l\Z\t. A, B, Z, U, V, W^i(^[Hlgfeg 
(00 0 31 -r^Jrt^-fe). ^-f ±fE^-i^ 4 1 C0±*A4 1 



1 -1 7 8 3 8 5 

4 

^:^yY4e (Dt^m\Z. ^^—'^ 4 1 (OmB-^ s/ h CD 

is^a^«^4 7tt. z, A, BfficoiH]te^5:gx-iJ' sr^nm 

[00041 i5^4 5 O^— ;^ 5 0 

(gl:d5«» ic 5 o Srii 5 fc ii) I c ,.^jgT/T^ $ ti.T V > 
5) J^fclt. ±E^@^tii^-^i5'*^5/ h4 e^u^^^lB 

h LTc02Jn— yV*^4 5 a^UtMR-t>f-4 5 b 

R-fe:^f-4 5 bJt, >^^''>l/;=<.^^:^4 1<DIe]$c{cJ:1? 

^</v:^S:^!^L. ^K^>'=i-^4 Sj&^fcto^VV'^^S:^ 

[0 0 0 51 ±iEt^:/7t^i^;^^— i5'4 1 

5Jctiga^ifSrff5«Be;65/jj<^ o*!9>^7i^i/>^^ 
->5^4 i(DmffitS:(-iSi:T^oj:^(::^:/3^i5^^ffiv> 

m.\zni^^\^fc^mz^\!^^^ (2^-/i.^i^4 5 a) ^ia 

[0 0 0 6] 

^m.K-^yy\^x:^i^^-^*<om.^^^ts 

\tM^<o^W^^'W.^^:Lh\lx^fii\\ ^m^t>^iy 
=i-^J^*j^StS[(0^^^ ;^^/^^-/^^^o«S^fig^^o 

tfi^. Mit^^crv^s turtle, ^g(Dii5=i;^b<t: 

[0 0 0 7] ^z.x:^wn\t.. ^i^^-y(D^'kmt>fz 

[0 0 0 8] 

if*3gliS«<^%Pjrtt. ^-iJ^ (2) (Dl2Ki-r^ 

^^yV (2 a) (0^1^i£jij(^>Pfj^;;-t5i:9i;il9:^tfc^ 

^^iffi®i*aiffisii«- (2 b) m\.<\t}itmm^^'^-y v 

(2a) lc^[fi]LT«^o«^tBS^^ (3, 4, 5) SrPJr 



^(O&glciEBU SKI^Lfci^^ (3, 4, 5) (D^fi 

(3, 4, 5) mm&wh. mm-^^^^yv (2 a) 

(1 1) S:ffixrv>5o 

[0 0 0 9] ^fc. lf*ii2E«c(0^PJT'ft. ±iSif5l^ 

(11) ^^[(^i^miST- (3, 4, 5) (Dwmm. lo 

(2) 0^tl-etll->^i£LfciESI)-^i/^jy h (2 a) , 
3ltt?K1Sti:S^ai^W (2b) ^r^^LX^Wct^ 
1^. ±IE«!ROl^ffi*^ (3, 4, 5) t-hnhf\^^^ 

[0 0 10] $e>|t. if*3|[3|E«O^I^TJt. ^-iJ' 

(2) (Dwm-^^'^yv (2 a) o^ma^ijiJi^isi-^ 

i:5l-^®L/caffi{iiM<^tii^^^ (2 b) ^L<«:Sg 
a-^iJ^^^^i/h (2a) |CStf6lLT«SfcO«||U*^ (3, 20 

4, 5) Sr^^c^^et-Mi-^^ tt^t-. ^^^*tii^ 

■1^ (3, 4, 5) ^-b^fc^c^^^mm^^i^^iSB (1 
3a) t^hm^m^- (±SD) tLT^iasizii^i-^^ 

i^n-^i^g (1) {;:4^V^■r. JiBE^fjfi-^ (±SD) 

i&fi^ (±sD) (omm±m^m^ (sdstop) 
^^^^m\m±^^^v^u (2 1) ^omm^it 

m^^^U (2 1) ;5^^%^bn^)3^ftffJl:^2k{B^ 

(SDSTOP) ICS<5V^X. Wia3^{t^ (1 3a) <^ 30 
3i{tff±l|^^t2:-^l9#X^3^mi^lhM5*^^S$l5 (2 0) 

U (13b) ±fSlg*Ol*fcti^i^ (3, 4, 5) (D 

<^^-^ (2) (D-^tL^tit-mL/clgib-^^;^^/ h 

(2 a) . ^fc{^mSeg^ttJ^^I5«- (2b) ^5^^L 
Xm^^^fctt\^. }::Wm<Dl^^m=f- (3, 4, 5) 

#[Hl?S (11) h. ±.m^{m (13 b) ^oiLT^tb 40 

Mcm^^"^-^ (2) (D^ffi»^s^g^^:»o•v^r. ±faft 

-g^SlHlgS (11) {^ffl-r^^-i^ (2) l::S^L 

fcm'^<D^m\'^m^'<j^^^^^^^vm^^ (20) 

to 0 1 1] ^fc. !f*3g4lS«O^PJTtt. JifSif* 
^i3|S^(OlS*t^^-^ (2) 2 nU<om^'^'^'t 

[0 0 121 -i5. mi^tr^^tm(o%mx\t. Jitsii* 

iliXt^3fEiico;^ttHi-^^#lHlgS (11) mi<0 50 
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(3, 4, 5) t-^t:>(Ol^mt^(D\,^^n.t-^R 

U^^b^>^<-^ (11c) :ifih<oB.Wt^R 

y'-^^Vi/^ (11a, lib) ^t^y^^t>^X 

[0 0 13] ^fc:.'!f*i|6f5gt<D^P^Tii. ±I£if* 
3S3iE«<^^>'=J-i$^iSg (1) t-:fcVNT. iSIIHfililg 
^^IffilfS (2 2) iimSB (13a) 

(±SD) ^^^^^^-U ^iSMttft^ (±S 
D) (On^^-h^^^^ '5L\t^-(0m-\^^?\^<0^'^b'^ii^ 
fch%\^mmitMmt^ (SDSTOP) Sr^t5^ 

SlHlK (3 1) ^^i;tTV^5o 

10 0 14] ^feid. if*33i7iEa©^i^-cri> ±isif 
ssc (2 0) ti. i^{if^±^*«^msi5 (2 2) t>h(om 

{gi?ihS*f§^ (SDSTOP) SrSftT. -(?t±j§^ft 
(TXEN) ^i^m^P (13 a) {C^L. ±iB^fi^ 

(13a) ;ei^^om:^^»ft^ (±SD) 

nmmm, (2 0 c) 

[0 0 15] ^y^C^bl-. ff*Xj8fB«(^^P^-T?tt. ± 

i5it3}tii3fEScco^:/r7^>5r*iig (1) mm 
m^^m^wt (2 0) (2) fimk.^m^<o 

^ffi^lt^ distil- 5 iSltm-T- (20 f) ^ii;^, 
iSit^^ (20 f) tc:}c5tt^1^^if^^s ^-^5^ (2) 

[0 0 16] ^7t. m^^Qmm(D%mx\'Xs ±iEif^ 

^3E«0:3i>'r3->?^^B (1) (^::^V^T. m%m\^m 
^ (3, 4, 5) -A-t^Omtim^ (ED) -^#0^ 

f^ib^^ (2 0) ^^b(D\nnm^^Tmmm^' (tx 

D) i:^^i9#xT. miBU (13 a) lcW;^i-$ai|{t 

v'-iJ^il^^^ (19) ^iix.TVN:5t ^1^1-. ^#[5] 

gg^a^ift (2 0) ti. ±^^mnT-1^m^^^^ (i 

9) IC^!9#X.S^^frb^551Ji^^fi-i' (TXDS 
EL) $r^-r51Sit§r*LTV>5„ 

[0 0 17] ii2}t^ii ommo^mxit. ±ib 
st*^3fE«(D^>=i-^gfi (1) i;i*5v>T. mitn 

(13a) ^^{tas (13b) i:Sr. m->'<!/^-iy<r> 

[0 0 181 ^h\z-^fc. n^mi itmo^mxit. 
±mm^miy.\ts^m<ommm'F (3, 4, 5) 

[0 0 19] i«*«i 2f5«(D^P^Td:. ±IBa 

5kfi3iS^cOni>'a-y|^^ (1) i:. '^l^^^iy^--^ 

mm.il) (Dm\tu (13a) /if^b^-frbnanfim-^ 
(±SD) ^mt\t^tLx^^\.%^i,\i^'^m\mm^ 

^^W-&^\tUn^W (3 4) &^i;lTV^^o 
[0 0 2 0] ^/c. ifjRiii 3ia®(^^p^T'(^. ±isiS 
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^ommn dsa) ti-ib^^hri^mw}^^ (±s 

10 0 2 1] ^blC, lf*^il 4lG^O^P^Tit. ±|S 

jb>V^T. ^Wiigit^Jt^i^^ (3 4) (2) 

(1) (C^;i6^S^D 

[0022] ^fc$^{C, it^ri 1 5 fSStCDBP^Tflv 
±i5l«*^Sl 2lE«tC0ni>-n->?r*^gO«iaim#^#g 

gjc^svNT. m^msimmmmm 04) iKsisa 

[00 2 3] IS*5 1 6|E«tOfgPJ-Ct3:. ±IBIS*^ 1 
2IE^Ol^to^^ (3, 4, 5) :i5, m^WX«:3fe^«} 

( 0 0 2 4 ] ±a! Lfcm^^M 1 X^i 2 Ba«0^>=r-j^ 

(1) t^mm^- (3, 4, 5) (T^iagfi: 

(2) (D^n^*tLt-^j;6L7hail-^i/-^5/ b (2 a) ^ 

/cri«SffiS^ffi^W (2 b) $r2:emLT^v^Tt>. 

iiE^fJccoi^m^^ (3, 4, 5) :^>ibm^ti^umm 

f.tl^/cJ6. (3, 4, 5) ^t>*^S (lb) 

[0 0 2 5] ^:rc. m^^3Bmomm\^7b>ii^^:^>^ 
m7b^h<omim±m^\^xy). miun (i3a) 
m\^^'thtifc^t^mmi-^^t\zx^x. miBU 

(13a) 7f}^b(D^M-W±^m\^^J:^n^fci^. 
^-^<D^ffi^#f§^d53i>'n->5^i$g (1) I^lCgtt# 
ttbtl. -^^iHl^Sf^fj^^ (2 0) JCjZoT. 

(2) icS-g-tX^tiiii-^^^lHl^S (11) 

m^mt^rft>nx*^^w^i^iU^mm'^tmhMfc^. 

ItffimT' (3, 4, 5) RXfm^ (lb) O^ii^tSdS® 

[0 0 2 6] :L(ot^(Dmmm^mm^n a d i-^t 

2 n ^ioaSiic t n liO^SSc i: OPB^T'trt^n^ 

[0 0 2 7] 1taim^^§lH]?§ (11) 

(1 1 c) |;i<J:!)>Sfe^^^^. T'-^-tu^^ (1 
la, 1 1 b) t;::J:5m^^ffli:t-J:0tTt>n6o 
[0 0 2 8] rcott. lf*3i6iEfcO^0^(OJ: 51-!^ 

slH]s§S:^v^6rtt•rtt^^. Mfjff^ (±SD) i^m 
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[0 0 2 9] ^fc. IS*Jl7iSicO^I^(DJ;5tC, mm 

u (13a) *^boM^fI^i^s^/^>f >r>t'-^^^v;^ij:«) 

[0 0 3 0] IS*«8|B«fe<Dfg5^co^5l-s ^ 

ti^^(c»^i2v^n. urn. "tom^^^htifc'Jikmk^ 

[0 0 3 1] ii3jtti9BB«co^8gicj:tL 

tf. :^mm^#iHi?s (11) <DmmW}i¥(D^jifK m 

my'-^miR^^ (19) SriitT^gBl-^b$^t5(^ 

[0 0 3 2] ff^^l OfE«O^PJ(Oj;5'feh7 

[0 0 3 3] "e-^ (2) iS 

^ (3, 4, 5) \:iX^^m^ti^o 
[0 0 3 4] ^fc. Its^^ll 2fB«O^I§^frJ:iXt^. 

^m^x^. mmn (13 a) f)-ib(Dmmm^- (±sd 

t\cX^X. mim (13a) ;6^bOHi;/3^5if±it^^{^ 

(1) P^lwStt#ttbtlX. ^^tiim-^#[H]?S (11) 

30 [0 0 3 5] if^Jt^l 3f2®0^8^(7>J:5 

Hibm-^ (±SD) 
i- 5 r t ic J: o Tiiftif ^ t L Ut^j^ V ^>ft ^ i: -r 

[0 0 3 6] lf*^l 4f24fe©f|P>g-Ctt. "^—^ 

mm (3 4) :fy-h(o^7jk^thx. ^mm^m^^ a 
1) <om^W}m^^^t>ti^xo\^ts:ox\^^^o 

[0 0 3 7] ^^\Z^ it^^ 1 5 IS^O^PJ Til. ^^ffi 

ommm^mmmmm (34) leiioTSji^^o^aic 

[0 0 3 8] rco^t, ^-iJ^ (2) (^^^{ilrgti, II 

^ (3, 4, 5) {;:J:!9^m$n5o 
[0 0 3 9 J 

So^v^-cIftp^t-5o ilil-T^$nTV>6<i:^{-. ;*:^PJ 
50 ^-<5^2 0|l?n±i«ffilc^^'r5^5tcLT^^$n 
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U, V, wm<DmW)M&ST-^ ^^i^tiS 

[ 0 0 4 0 1 |E]6|::>b^$tLTVN5J: 
l&Ki-7:/;^;2/h2a;65 4liO?^1i^Wi-^>:?'7'^ 

IK»-^i5^^s/ h2 a;6^-2®(^^-i^f->E^tT 
ti, zm(OWm.^m^^^>y h 2 b ' ;5S^Jt^>n6o 

[004 1] ^1 ^L^mmm^m-^ y y 
2 b (n^i^m m^Tm) ^^'^^(on^m^m^ 

A, B^cr)^gx--i5^^i^tiJl-5^<^T^5oT. Ngi: 
[0 0 4 2] --^^ _biS^>=i-i$^*§gglti. ±x&Lfc 

A, B, z, u, V, v^^<o^wsLmff—^mmm^ 

X.lz.mm^^Wi'^^'^y V 2 b^l>-^^f5^IS*2 c(0 
±lEml^i;V^L^3(^^3^-/l'^^3, 4, 5H. W& 

i- ;5 V =1 - ^ ft -^^ ^ 0 ^§ :a 5 ^ f ^ ti /df -^-^a^ 
S^Kl bO^-;^mffii^^^^tiT*5t). ±E^®^fca 
m^^^y \ 2 b{w«i*[6]|c^rpli-5^5J-Eg^nT 

3, 4, 5|i, E)6|r:^^^ttTV>6J:9t-s 4^(oe 
S^^-r6>^yi/l^^^~:^2COllSSb-^i5'*;^^$/ h2 a(C 

n^^\^xiBL\^^Mdmmx&m'^^^y y 2 bk^t 
T. m^^x^^^(n>mmxwM^f\^x^^. r^x^ 

mi^.£V>L|g3 0#2}^--yi-m^3, 4, sjc^Dl^ttS^ 
fi7b=^-^ (oWmMff-^y\s , vv , vw . jgtu^± 
HEMR-^r>'1^6(cil^)1^^fi^;h.^IH]e^^:fi7••-^vz , 
VA , VB cD#jE?i&tt. *&il^^l-&f^S?f^t-^fci60 

[0 0 4 41 ±IE^J^Sff^lHl?S7;6>bm;^^H5^liim 
^A, B, Z, U, V, W(^5'^> A, B(^:&fi^f^. 
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±iS^2(7)/}^-yvm^4^I^^3(^3}^-yl'ig^5|C 
fenT*3t). a^1^£li«-§^#[s]?Si ic^fcli;^;dS/<7i^ 

[0 04 5] ±|5^t±im-^#lH]SS 1 1 . 
T-3, 4, 5(^iEgB§^.Sr^o^^lcLX. T^yi^i^;^ 
10 ^-i5^2(0?KS»S:4Soil^^ 2«(?D^|^i:OP^X!SJ 

6 ^C:^$nTV^6 ,t 5 ^cC 4 ffi^-^ (^^I^ICjoJt -5 V 

Tv^^ J: 5 2 %<j:>mm^^^^'^-^ \^nm'^mm 

«imffi-^i/*S/ h2 b' STs ^*:-;V^^3, 4, 5(^ 
?\^m=b 5 b off vif -^^ufwfl-i- ^ tt^/^ ;5 1> CO 

[0 04 6] ^mff ^^#lHlK 1 1 (om^IftP>^i-6Jc 
3feiz:oT. l2l7^c^$i^TV^^►a:5'^j:2S^-^$^ffl^om 

2 C0>i^-7V^^ 4 ^X^% 3 (0/)^-/>^^=- 5 ;5>bOft-^dS 
}£<Oi.o\t,fii^X\i^^t^^m^\.X^<^ 
[0 0 4 7] ®2(^x^^-y^3fe^4«, ii^(0 2ffi 

=^-^\cm^^^mLW.^ 1 2 0*^iS(O#^|e::j3(t6m3 
30 (Oits-)\^%^ 5 1 8 0 S^Ik Lfd}5:gl;::Eg $ ttTV^ 
S>b(0-e*)2)^^b. ii^lEil (1 2 0g^E) 

(Stew) {c^s^t-^»^t■§•t^j:oTv^^o ^/t. ^3(^ 
5 ^ 1 co2^-yv^^ 3 \z.n y.xw^'h X 

1 2 0^cog^gg|#.^c/i:oTV^^>;6>b. ii^(0 2@^- 
:^{CffiV>5^^:^ 1 2 0^^iEO|i^{C^bNt^m2(D3j^ 

-/v^^^ ;6=^ ^ mil -^T' ^ V m^ic^i ^ 2> m-e- ^ 

[0 04 8]?)C|C. 04(;i.T^$tLTV>5<]:5i-> ±IS«I 
40 ttlff-^^#[HllSl IJ::^. 2#:c0^1^i>*^2cOx~:^ 
irU^^lla, 1 1 bd51SttbttT*3!9, (ISI^ 
±:^) c>^ir-i?^^i/^^ 1 1 a (ci3:itbn/cA;^J}^ 

<om^) ^^^(o^'^^nhtix^^^tti.ir,^ 

50 [0 0 4 9] rtitc^LT. te:^ im^T:^) (r>%2^ 
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I 0 0 5 0 1 $ Ibt-. ±IBMx-^5^-fe V:^' iJ' 1 1 a , 1 

min^ (vwcHNG) ;dSA::t)^:h.r*5l9. ::.<omWit 

-i- (VWCHNG) i^:S-:5V^r. -blBA, B(D^^—V^ 



12 



10 



^■iiK SKWr-iJ^ir i^iJ' i i a , lib tclSlJt hti 
[0 0 5 1] -f^ihh. 1 {^^^nTV^;5 5 

[0 0 5 2] 



mat 






m2Ati 






4 


0 


A 


V* 


A 


W* 


V 


w 


B 


W 


B 




2 


1 


A 


_w 


A 


V 


V 


w 


B 


V* 


B 


W* 



[0 0 5 3] ;iti.i;i^LT. 2m'^-^(om'^\^n. m 
(^^ix-t^-feViJ'jj^ 1 1 a(om:^^^y_^^^h\t. 

±^ Lit 4 S^-^ tO^-g* i: PI C < V^f ttj;f3 ^ ti6 
tth\::. imi^omil^M > (^^T^TW (O^ 30 
2 7^->5'-fel/i?'>5^ 1 1 bOai;^^^^V, W;6-btt. . 
L/C 4 S^-^^ <^*l^ i: HI U < wm^if^mtl $n5 <t 5 

[0 0 5 4] :l(ox^\^s ^mMmmx\t. 4^^-^ 
Rxf2m'^—^(^i^ti(om^-chox^. ^ms^m 
]o\^i Komm^xox'^^mjE^j^v, v, w^comm 
m&im'f-^tm^ti^^^o^^m^^t^xidy). mi\^ 

^$nTV>5 ±x!iLfcZ, A, B+i(Da*x- 

^ tt-h\^^<yu/^i^vrji^^^9^mLx. 
-yu^)rM%^ {^"c^) tx.xmm'f-^mmmw.i 40 
2oA;t)«-S3*n^tuSo 

[0 0 5 5] JifS^{tr-^^#^B 1 2 
'^^{t'^W^^SA 8 5 h^^-v/w^i 3f^t::^ftbn 

(±SD^) f^. zn>^a^>5^*gElcO^gPtil;0«i^l4 

\z,mu^f^x^^. ^K^g|5m;^i^T-i 4^iiLT?;f3£ 
[0 0 5 6] ^wT. ^i£Ji^«g{-;6-^>^^>'=^-^'Sl 

ip^tcii, mmm^\^m^tk 2 0 3i5Eg$ 50 



ttT*5»9. :L(Dmm^^Vm^^2 0(O^mM=f'2 0 i 

\z,yx. }iy^V.fz:fyi^\^y^=^-^2i>m^\^^'t^nm 

^mmm<o^m^<y :^-^'»m-^^^^flx\^^i^^. ^ 
(owm'^mmo^w^y 

[0 0 5 7] -f-j^jit^*). ;*:3IJfe?^fl8"cri> 

-<f^^m^^y:^-^<Do^<owmi^4mh 2mh(Dm 

T'^»9#;t5<^:5^-3}-^-y^^^3, 4, 5;6^b<^«li±Jm 
:|^ai{t^^#lH]gSi i<^Sif^t::J:oT^t)^^^> 

[0 0 5 8] ±iaRS4 8 5 Yy>i/—^<1 Sf^O^fl 
^Rij^^ vKy^f /<! 3 bjl. ±iBLyctti;^l{f^^ (±s 

;f3ft^« (±sD«s) ^m\.x9[-m^h^^hMcmm 

M*ff-^ (RXD) SlgSfi<aiy^>K7-r/N'l 3 
0(C, iiffffl^V^-^rn-;^ (UART) 2 0eSr^ 

x^xxti^fi^mm-c-^^^Kx^^^o ±.^mm^i^^ 

-yzc-y. (UART) 2 0el^lCtt, ^^(D^Mt^- 

[0 0 5 9] ^^i;:. ±Eir:y3--i^*^Sio^gBai;:'3 
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m (±SD) ^-y^^ 4 i^'t'-^'iyy^m^mmm'^i-^ 

Xo^mmiS (Vcc) l->{^LTStii« (15a, 15 

a) i)mm^nx\f'^^tt^\^. ±Eia:^ftf^ii (±s 
Dm) \z^^'f^m^^'^^'^^^-'t^xo\^Lxmn 

[0 0 6 0] ±fd.mmw±m^mihn 2 1 ^ 3 ;c 
^f^^tifc^mmxti(OAi^Bm^2iatmnhf\^x 10 

O^^SI^--ft^f^. ±l57il{g#±l^5}^1^tiilFP2 it^. 

'^^mmw±M^^H!i^2 i:^^hmim±m^in^- 20 

(SDSTOP) d5j^ffff±^*^S§i52 0icffi;^$n 
[0 0 6 1] ±|Ei^{f ih^^t^S^ 2 0 JCtt. #JfSa^ 
DSTOP) CQm^^§tt?)#J»9ai^tIW«fP2 0cSr* 

Kx^x^^mnmm {^^r. cpufcv^5c ) 20a 

]^2 0cti, CPU2 0 a ^ifrLTMIEiSfiff^^^M 30 
2 0 (Dy<y WI^jK-- h 2 0 d ^ii^bi^fi^^ih^^lt-i' 
(TXEN) ±aiLfcRS 4 8 5 h7>i/-''<l 3 

F^(^^{f^I!l^^>'K^^-^^'i 3 a{;ittl;^LT. m:^it^ 

xm^w±^mti-^mm^^Lx\f'^^o 
[0 0 6 2] ^fc; ±.m^w±^^^Mn i^wm^ 
^m^m) 2o\H\zn.. mm^^y^^i'Xi.B^^^^ 

LM«Tt>^C0rt^Sr^JE-C?#2>fEli*^ (E2 PRO 
M) 2 0 f ;55p#^)g£$:n.TV^^o ^(Om^^^ (E2 PR 
OM) 2 0i^\C\t. ±EiHI^^^^i^-:7 3:-j;^2 0 40 
e (UART) T-ff^^^Xfc^am-i-d^b^^ESIJcW 

[0 0 6 3] ^/c. ±fSROM2 0 bF^O^J^:7*P:/^ 

j^ictt, mf^:^^hmmM^ >^-y (uart) 

(D^W^m^&^^^X. mlE^<7 WVjK- h 2 1 d ;6^b 
(TXDSEL) SrtB;^t. v^•fn;^l^coA;^/^H-§-&>i^ 50 
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il-^LTV, w^#s*m^ (vwcHNG) %:m:b 
tlHf-^^«lHlKi l^*e)m;^$*^)7^^^yA4:^^T 

[0 0 6 4] ±ieROM2 0brtcO$!jffll7'P:5^ 

(UART) 2 0 e\Z^?Lhtl±mm^\nm. o:^ |9 ^ 
-^5^(D^Wo^#^WfS^c^-:3V^T±iS1^1t3^i^ (E2 
PROM) 2 0 i ->^(Om^^W}f^Ft^^T ikm^^^ 

mm^ 1 1 co^#i!jf^^5^T Lfcij'-r ^ lyi^^^xm^mm 

(TXD) §rfJiSiimx-i5^^#S® 1 2^;llli:^•r 
S7'o^/7-^$r^^-cv^^>o 

[0 0 6 5] :i(DX^^Ji=^l^=i-^^&W2K\^^ m2\Z 

^^ihx\^^^x^^mmm^mmmm7^^mm^thx\^^ 

LT^&I55^^J|gKiffi^-i5^ 3 oc^tU:;3$4fc;^ s/t^i; 

o^'&mwim^^x'f'^iyu:^^--^ 2omm»^n^ 

[0 0 6 6] ±f2tS«l^^>^7v'V/;^ 

^-t^m^mEEm^^m^mm 3 2 tmtim 3 3\^xo 
xmm^nx\^^^o :i(Dmf&WMm&^m&mu3 2x 
tt. ':/y^>i^:^^-^ 2(Dmmm^Mj&L±m&mm^ 

^itUW^W {y<y=t>) 3 40P I O:*— K3 5{cBi 
[0 0 6 7] ±m^^^m-:fyiyi^:^'e-^ 2K 

Hm^nfc:^:^^-ifmmi(om^-t^:bf^'=f'i4 (±s 

^JfflI^^3 4C0Affi;t)^'-h3 6 (COMl) torn 
^*^JtaiS@ 3 St. 232C48 5 3 

9tt\ m.m\zmm^tix\^^^o ^mmrM\z^n6± 

/VLTffi;^fi-^iS (±SDj^) Sr^7:/Kt-i^3-b$ 

^LTV^;5o =^i:*3s tb;^{t^^ (±SD||) 

5 h7Vt/-^<l 3;65*^5K«LTL^t»3fel^i:5l-. 

1 m S U^CD^m^^ t fSo 
[0 0 6 8] ^>3-i5^*gai(0®jI^,^!^^l 6 (VCC) 

3 5^iiLT. mMiaiffi-^' (VCCCONT) tm^il^^ 

ti^tbi,\z. m:t]in^m (±sDj») ±(Du-<ji^^m 
mm'^^itmm^&n3 4(OF I o:^-V3 5t^tb. m'^ 

(OU^/VmWn^ (SDLCNT) Hi^Kti^tl^o 



15 

[00 6 9] ±m^w^^inmm'^m 3 4 imi, mm t 
^oivn-^^g 1 fy<ommin^wm\3}^ 11 (m 1 # 

4 ;i 5 P ^5^' ^ ^ V ^ 0 

^-iJ'(DK«iS:Sr4«id^^2l®-^a«^#Srff5t& 

ih$i^^il)f^t^:oV^Tlll 5 V^T:i.fl^Wliilftl^i-^o 
[0 0 7 1] tr. m*EffifflLTVNS:/^'>i^;^ 

$iLTV>:5ri:^:-r5o ^-f. ii5 (a) Jc^'r<i:5tc 
mMl6 (vcc) fc(^J:oT. {sjfj^^o 

$t>t::RS4 8 5 hy^-^— 3$:ST> ^5 
(b) , (c) (D^o^^^%\t^ (±SD) irUrttJ;^ 

[0 0 7 2] r<oj:5'fe^v=i-tJ^I±J;^iK^;&>^. ^> 

(/^yn^/) ^^f^LT. 12)5 (d) , (e) tC:fcMtS 
± S -DW^^-k'^W ± S DlS5^^^±5l^*JtSl3SS 3 8 

[0 0 7 3] m:tlft^ill (±SD^) ±-Co-, n-(^) 
{t-i-;d5^^-f;5^^ ^^Ui;^{f-^^ (±SDM) 

U HIS (f) ^^K^iff^±^*1*aiSP2 1 

;5-b^^^n53ift^±^* (SDSTOP) (n>^^ 

(g) i^ft^Ji:M*MSgP2 0O^<7WU2K 

— h20d:6^bRS485 > 7 ^'v'— 1 Sf^Oi^ftffi 
^-<>K7-f/<l 3 a lw^LT3iffi#±^^ (TXE 
N) d^tU^ti^o rix(;iJ:f9l2l5 (b) , (c) Oip 

ic. ai;^fl-g-^ (±SD^) ±^DMi^J^I■§-;^5^^^^^^t• 

[0 0 7 4 ] /N^^Of— ^V;^(:i7tco/ctil 

;f?if^^ (±SD^) (Vcc) \-cwm 

(15 a, 1 5 a) T'^Slgcf 6ri:lC<J:oT±SD«l^ 
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(0 0 7 5]/i:*$. y-fXjCj:>}^or3:Va-:{^fi-§- 

cDji^mif±M3j^ (SDSTOP) 

ffiLT. ^(^2mi^±<7)m-^^'?:ti'en^^&L;i^^vMf 

[0 0 7 6] :i<oxo^j:=^:y^-ym^<Dmim±'^m 

id^P,, 3:y=i-^3gai(Of^gB(^e^«aiS#Sr4«ffi;6- 

Tpem£EMi»»so*SM 3 2 j^i^tt btt. ^ r xmk 

NUM) fi. mmm^mmmw S4^\z. 

p I o;*- K3 5 kiv\.xmt^fi. m^mmm^mm 

60 

[0 0 7 7] ^<Dmm.^^m^=^:^Ym^\x. rs4 

30 8 5 V'7>\/—'^'^1 3rtO^<HiI^^>'K7-f^^l 3 b 

•Ts ^5 (h) lOT^-r J: 5 ^fe^#^*fi-§- (RXD) t 

tr^^i5^-$tL. ^#$1W^E2 0F^t;iiiftffi^>:$' 
(UART) 2 0 e&^LTA;^^^!.^., ± 
f5^#*yWS^®2 0-C«. ««^^ffiX^i>l/;^^-i?^2 
»)#:bo /c^t$r^(tT. EI 5 (i), 
(j), (k) , (m) , (n) 

[0 0 7 8] w<Dt^, ±fS^#g*{t-g- (RXD) K 
fi. ^5 (h) OJ:5(-m^ft^lS (±SD^) }i(DT- 
40 ^/ift-e•?^5^^i^TV^'5(DT^ El 5 (i) <D^o\^. ii 
ffiffi>r:/i5^-7x-;:^ (UART) 2 0e\^\Z., ii^tt 

-I- (RXD) (7)§:ff^^±>5^bfF^{e:-^^)#x.^OH. 

±fsiimi?±^^^sgB 2 0 F^icA;^ ^n^i^m^ji:^ 

* (SDSTOP) m^Xh^o 

[0 0 7 9] -t^if^h. }L^m\mitmi^c^mn mm 
ihiki^Sj^^) 2 0fi^^m^mt^ (RXD) s{f<^^ 

50 TSrWSftX. iifi^-f v^-:7:ii-;^ (uart) 2 
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^-v\cm^m^^t ms (i) .115 (j) 
mc^mm^^m^^m^^ (e2 pro 

M) 2 0 f tCiatS^tb. ^felc, 05 (k) \C7j^-rXo 
V, W^#^^ (VWCHNG) {f-i-;65/<y ww:^^ 

m 1 o 

[0 0 8 0] OV^T^ JilS^^^^m-^ (RXD) S:^ 
fc, f]#lEl?§^^Kj¥l&2 0;?)^bs 1^15 (n) (^:/T:-f-<t5 

(TXDSEL) i!)^miB7'~$'m^mm 

iCf3l9#^btL^o ^LT. US (m) 5 ''.f:^'^ 

(TXD) ^#0^^^®)^ 
m2 0(DmmM^^^'^-y^-:^ (UART) 2 0e:6> 

mMt^m (±sD^) ±^mox=^>=i-y'^m 
[0 0 8 1] 20 
mmw^'^o^u^^n(o\Hm7!)^^^^m^ (e2 p 

ROM) 2 0 f (;ifSlt^tbTv^-6rtd^b. ^K^iya 

— ai^^#^t^2ffi^-i^^Ot50^: LT 

[0 0 8 2] J^:Jl±;!^^PJ#^;lJ:oT?^,^^^^/c^PJ^II^£ 

[0 0 8 3] ±l^^^fe?^^fi§^c:^ov^T^^. ^Tn-zv 
ft wvi/ y T/v^^^^l"^ r t /j: < ^^Pic 

*:Bimm-^ (U, V, W, A, B, Z) ^OV^-ftt;^)^<0«l 
[0 0 8 4] ^fc. ±x&L/c^ife?f^S8lc:^^V>T«. 40 

[0 0 8 5] ±mLfzmmmm\zi^^'^x\t. m 

%mii!i^=^-mm^n.x\^'^^i!)^. "^-^(omm-^^^^iy 
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[0 0 8 6] *fc^6>ic, ±f^|l^s?l?ffi^-*5v^T^l. ^ 

$tiTV>«»J:5i-. ^-"^^ 2\:imLX%^^(Dmm&m 

[00 8 7] :i(Dm^(omm&.w^m^Rit^m2 d \z. 

2\ci3n^mW}'^i^*^yh(ONmtsm (2 

ffl2 d 1 {Rmm:k) RV^2d2 (Sl+^/h) *siag$ 

nTV>5^ ro^^{igmm^^lt^2 d ic^ 

[^i-^> J:5i-UT3ocD^-t:/f-3' , 4' , 5' 

[0 0 8 8] ±.^Lfcmmmm\zi^\''^x\t. 

[0 0 8 9] */c. ±mL±mmMm\ziB\,^x}^Xs 

m^-mm^^t Lxwm-^t^jm^t^Rm^^xxn 
#x..-5wu^^iHis^^. vm^-tvm^'t^^m^'^x 
An^K^ u wmm\s\^^ i,mmzvxm^^::tii^-^ 

mxh^o 

[0 0 9 0] ^bl-. ±iBll^feJF^fii^-*3V^Ttt. 

t(Dmz:^yy'})>^t:Wti'fX. ^^y^-^h^^—^i^ 

[0 0 9 1] ^fc^b(-s yL^nmrnyz^^^h"^—^ 
vm^wn.. ^:y^-¥^m.h=^-'^'h^hm^x^—'f 

^Lhis^X^-b. 

[0 0 9 2] ^fc. !a9|C^$nTV^^J;5l-> -hIEll 

ii?i^figt-^3tt5vw^#iHiKi it-^LT. Bff^<^mai 

Vc c:^)^^lteOV>m;?)^^51^-r^^.^.7^-K&l5i 1 c 
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[0 0 9 4] 

(2a) x\xmm&mmmmuu (zb) ^^^Lxm lo 

V^T^. ±Um^(0^l^mi' (3, 4, 5) f)-bmhtl 

^^mmmm^^^nLxmrnm^-mm^^ (n) 

4, 5) RXJ^m^ (lb) 

[0 0 9 51 ^fc. if3^c^i3?^jiV^L5f^«0!^!^lc;6^;6^ 
^Mtbm^ (±SDJ|§) $riifg«^i:LT^*EU#/«eV^ 

y^^m(Dm^m^tcv^Mxh^xi>. ^i^=i-'^'mm^ 

[0 0 9 6J r<Oi:#. it>k^6ie«(0%!^OJ:p|::|^ 
31IH]^SS^^v^5rt^^:J;l3llib^g^ (±SD) dSiififi 

[0 0 9 7] ^/c. if3R3l7f2itO^P>g<0^^{-. ^{f 

§I5;6^ b oMftlt^S:^^^ f - ^*i^7.\z,mm7L^:L 40 
[0 0 9 81 if*3g8l5«tCD^0>^<OJ:5l-^ ^ 

[0 0 9 9] $bl:::^/c. lf^3l9|Sgt(D^P^Ii. 
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[0100] -^r, lf*^Si (^W^OWm^b-^iVJ 

[0 10 1] ^/c. if*^l 2|BicO%PJti. 

J:!:). Slfi«fl5d>P>o||»{t^ (±SDj^) Sriimm^t 

-^^-^^wn\^'k\^mx. ^WB%mmmk(omm 
m^^'i^b^b\^\^1'z.^<oxh^t^h. ^ly^^-^^mm. 
(o^^^mzjmxh^x^, ^-^^-^'^m.^t^h<o 

[0 10 2] ;i(Di:#, iS3k«i 3IE«t(0^;ge^(DJ:5 
Ilibft^ (±SD) $:>'N-l'5:ttn-op!— U^>^H;i 

[0 10 3] ^/c. it^^ii 4iE®(D^P^fl. 

[0 10 4] ^blw, iS*:Sl 5EiKo^l^tt. «ltbft 

[lll®cDf95#^^U^P>^] 

[liiii imm<o-%m(M\c^\'^^^^y^-r&m.(o 
jmxh^o 

[iD4] mi\^7r^^^^^d^^^^^m^^(ofytm^m 
[US] ^wn(Dm{mitRxf^mm^m(omv^i:^ 

1117] 2m(omm^,ih^'^^*^y v^m^±^>=^— 
ymm(om%^\i!im^imuitL^0:^fc'Mmxh^o 



(12) 



21 

[«F-§-<DK^] 

1 

2 y^i^l^;^^— 

3, 4, 5 iK^glffiiS^ 

1 1 mm^mm^^ 

1 1 a, lib 



10 
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11c ^ l^y<--^ 
13 yylyi^-'y< 

1 3 a i^ffgp 

1 3 b gmgp 

19 iiimx--^^#se 

2 0 f lEtiSl^ 

2 1 iim^ll:^*«^feBgB 

3 1 

3 2 p— /<;j;:7.f 71/^ 

3 4 i^^if$±s*$lJ^^iSfi (p c) 



ms] 



21 a 





34] 




[119] 



1 1 b 



VW 
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